The aging population is rapidly growing, requiring speechlanguage pathologists to better manage a caseload that includes older adults who have a variety of needs. The purpose of this review is to summarize and discuss the current available evidence that will allow speech-language pathologists to make informed clinical decisions when working with older adults. To facilitate this, this article first establishes an understanding of both normal and disordered swallowing physiology in older adults, including how to differentiate between functional changes to swallowing (presbyphagia) and dysphagia. Other important factors to consider, such as caregiver burden, are also discussed so that clinicians can learn how to best support aging in place. Best practices for screening both community-dwelling older adults and residents of longterm care are identified as part of a framework introduced to guide decision making. The critical components of clinical swallow assessments are reviewed, including the adoption of an ethnographic approach and why nutritional status, urinary tract infections, and delirium are important considerations when working with older adults. Factors contributing to, and associated with, aspiration and aspiration pneumonia are also discussed so that clinicians better understand how to take a comprehensive approach to care, as well as consider the impact and influence of a temporary dysphagia versus a more chronic presentation. Finally, the evidence for management of dysphagia in this specialized population is reviewed, highlighting the importance of identifying physiological deficits, feedback, and taking a multidisciplinary approach to care.
The aging population is increasing at a fast pace around the globe. As of 2012, there was only one country where the proportion of older adults exceeded 30%: Japan. According to the World Health Organization (WHO), by the middle of this century, many countries will have a similar proportion of older people to that of Japan in 2012. 1 In the United States, there were approximately 47.8 million people aged 65 and older as of 2015, and this number is expected to grow to 98.2 million by 2060.
2 This is in line with predictions made by the U.S. Census in 2010. Persons over the age of 65 represent more than 14% of the total U.S. population. This group has also been growing at a faster rate (15.1%) than the general U.S. population (9.7%) since 2000. The impact of this change in demographics has brought with it many challenges for current social, educational, and healthcare systems. Many have paid attention to these changes over the past few decades, but change has been gradual and, some believe, slow.
In 2015, the WHO presented the World Report on Aging and Health, 1 which outlines a framework focused on looking at aging in terms of functional ability and intrinsic capacity. This is different from our current models which focus on disease-centered care. The WHO report states, "Life expectancy in older age is increasing at a much faster rate in high-income countries than in lower-resource settings, although this varies among specific countries and between males and females" (p. 61). The report also mentions falling frailty rates as a reason for increasing life expectancy. This leads to addressing the question: are added years lived spent in good health or poor health? The answer to this question is quite complex and remains inconclusive. It is unclear if the quality of life in older adults in high-income countries remains good. Countries like the United States have attempted to research this question over the past 30 years; however, the results reported remain inconsistent. Some report falling rates of disability, while others mention an increase in rates of chronic disease and comorbidity. [3] [4] [5] [6] This WHO report on aging and health concludes:
To meet the needs of ageing populations, significant changes are required in the way health systems are structured and health care is delivered. In many places, particularly in low-and middle-income countries, access and affordability are key barriers to care. New services and approaches will need to be developed in these settings.
This suggests that we must reevaluate our speech-language pathology (SLP) practices to meet the needs of older adults. To do this, we must understand the available evidence for optimizing the health of this subset of our population. As such, the primary purpose of this review is to summarize and discuss the current literature regarding best practices for assessing and treating older adults with swallowing impairments. This will be done using a simple guiding framework, while integrating multiple perspectives and strategies to demonstrate the benefits of taking a comprehensive, multidisciplinary approach to care. In doing this, gaps in the literature are also identified to guide future research.
ESTABLISHING A BASELINE FOR SWALLOWING IN OLDER ADULTS
It is well established that the aging process impacts the structures and function of the swallowing tract, which includes the oral, pharyngeal, and esophageal phases of swallow. Throughout this tract, physiological changes may impact bolus flow from the mouth through the esophagus, and ultimately to the gut (stomach). Dysphagia, or swallowing disorder, is very generally defined as an impairment of swallowing safety (i.e., airway invasion) and/ or swallowing efficiency (i.e., residue left behind after the swallow, increased time to swallow, and/or lack of coordination while swallowing). Dysfunction in this tract may increase the risk for aspiration, aspiration pneumonia, malnutrition, and dehydration, to name a few. [7] [8] [9] Among the most common causal factors for dysphagia in older adults are stroke, progressive neurological diseases (e.g., Parkinson's disease, multiple sclerosis), frailty, or dementia. It is known that as we get older, our bodies undergo age-related changes, regardless of the presence of disease or any other underlying medical conditions. In addition to more commonly known changes to eyesight, presbyopia, 10 and to hearing, presbycusis 11 and age-related changes to swallowing, or presbyphagia, 12 are also inevitable. Unlike dysphagia, presbyphagia is generally asymptomatic and is hypothesized to be the result of changes in the anatomy and physiology of the head and neck, muscle loss (sarcopenia), reduced functional reserve, and onset of age-related illness. Very infrequently is presbyphagia mentioned as a causal factor for an acute illness that may result in dysphagia. This may be because someone with presbyphagia remains functional, or asymptomatic, as previously stated, albeit at risk for dysfunction in the presence of weakness or acute illness.
Older adults in general are more vulnerable to disease, and with the increased threat of acute illnesses, medications, and any number of agerelated conditions, they can cross the line from having a healthy older swallow to being a person with oropharyngeal dysphagia. It is critical that clinicians understand that the onset of illness or disease can exacerbate the signs of presbyphagia, increasing the risk of dysphagia. This link between presbyphagia and dysphagia may be realized for some older adults and may never come to fruition for others. As such, until real, functional changes are evident, we must recognize that natural changes are expected and often will still allow for a functional swallow. To compensate for these progressive changes, anecdotal clinical reports suggest that patients adapt their eating habits by taking smaller bites, eating more slowly, and/or avoiding food and liquids that prove to be more taxing to consume. Many of these compensations are not made with the awareness that a swallowing difficulty exists, so by the time an individual seeks the expertise of a swallowing specialist, or SLP, the impairment has reached a level that is no longer manageable and may have other consequences, such as weight loss, respiratory involvement, and/or malnutrition. Another factor to consider, and for which we do not have much supporting evidence or clinical models, is whether the dysfunction in swallow is a temporary one (acute) or a more long-term or progressive one (chronic). For example, when decompensated older adults are evaluated for dysphagia, they may present with dysfunction; yet, once they reach an improved health status, they may return to their baseline swallow function, including their baseline diet. As such, it is important that our clinical assessments are comprehensive, and we adopt a multidisciplinary team approach to care. This means involving other health professionals like dietitians, who can help manage the weight loss and malnutrition, along with geriatricians, pulmonologists, neurologists, and nurses, to name a few.
Specific changes to the anatomy of the swallow for older adults include loss of muscle fibers, more fat in the muscles, and progressive degeneration of the muscles. 13 More specific to the head and neck musculature, with age we can expect a descending larynx 14 and increased pharyngeal volume. 15 The result of these changes in anatomy is changes in swallowing physiology, including increased swallow apnea, 16 increased oral and pharyngeal pressures exerted during the swallow, 17 increased incidences of penetration, 18, 19 increased pharyngeal residue, 20 and delayed initiation in laryngeal and pharyngeal events. 21 We also have evidence to suggest that with age we can expect reduced laryngeal excursion, 22, 23 reduced anterior excursion, 22, 24 reduced width of upper esophageal opening, 22, 25 and reduced pharyngeal constriction. 26, 27 A review comparing swallowing timing in healthy young and healthy older adults also found that swallow reaction times, pharyngeal delay times, and duration of upper esophageal sphincter opening are longer in healthy older adults. 28 The review also found that the time from bolus entry into the pharynx to epiglottic deflection tends to be shorter in healthy older adults, but bolus transit parameters and many other swallow timing parameters do not tend to change as a function of age.
CARE SETTINGS: FROM THE COMMUNITY TO LONG-TERM CARE A report by the U.S. Department of Health and Human Services found that in 2012, eight million Americans were benefitting from long-term care (LTC), 29 also known as nursing homes, skilled nursing facilities, dementia care units, or complex continuing care facilities. Given the rapidly increasing global rates of older adults, 1 one can also expect the number of people residing in LTC facilities to grow. Impaired cognition, which is often the result of dementia in older adults, is a common precipitating factor for transitioning to LTC services. Prior to this transition, older adults often benefit from living at home in the communities they are most familiar with. This results in a significant reduction in mortality rates. 30 It also allows older adults to maintain informal relationships and interactions, which strengthens ties to their communities and enhances wellbeing, 31, 32 while providing them with feelings of security and familiarity. 33 Community-dwelling older adults also report fewer swallowing difficulties compared with those residing in LTC. 34 By contrast, compared with community-dwelling persons, residents in LTC facilities have more functional disabilities complicated by underlying medical illnesses and are at increased risk of acquiring infectious diseases. In 2004, Furman et al reported that pneumonia is the leading cause of morbidity and mortality in this group. 35 Risk factors included unwitnessed aspiration, sedative medication, and comorbidity. Recognition may be delayed because, in this population, pneumonia often presents without fever, cough, or dyspnea. According to Furman et al, accurate identification of the etiologic agent is "hampered because most patients cannot produce a suitable sputum specimen." 35 It was also reported that pneumonia is associated with significant mortality for up to 2 years. Dementia, a prevalent diagnosis in this setting, is independently related to death rate within the first week after the onset of pneumonia, regardless of treatment for the pneumonia. Documented prevention strategies include vaccination against Streptococcus pneumoniae and influenza on admission to the care facility. 35 Given this research, it is critical that SLPs and other healthcare professionals work to identify swallowing difficulties as soon as possible to help avoid the negative consequences associated with dysphagia, such as aspiration pneumonia. Fig. 1 displays a simple flow chart outlining the ideal clinical process that patients with risk of dysphagia should move through. This first step in the process is screening patients to help streamline who should receive a clinical swallow evaluation. This is generally a minimally invasive and quick pass/fail procedure. Regardless of living situation, regular swallowing screenings should be performed on all older adults to facilitate the early identification of dysphagia, given older adults' high risk of acquiring aspiration pneumonia. 36 Research conducted by Hinchey et al 37 in the stroke population has demonstrated that the implementation of formal dysphagia screening protocols reduces the risk of pneumonia. The authors also found hospitals with formal screening protocols in place screened all patients, whereas other hospitals screened only patients who they thought to be at increased risk for pneumonia, and this was left up to the discretion of the individual performing the screening. While this study has not been replicated with community-dwelling older adults or residents of LTC, it is likely that the findings extend beyond the initial population tested. Taken together, the findings point to the importance and usefulness of implementing formal screening protocols, which can be executed by trained nursing assistants, nurses, or other healthcare professionals.
SWALLOWING SCREENING
Older adults who are living in the community should ideally be screened for dysphagia as part of their annual physical exam. Currently, there are only three screening protocols validated for use with this population: the Volume Viscosity Swallow Test (V-VST), 38 the Sydney Swallowing Questionnaire (SSQ), 39 and the Eating Assessment Tool-10 (EAT-10). 40 The V-VST involves swallow trials of varying viscosities and volumes, with rules to guide the exact protocol depending on the patient's reaction to each swallow trial. 38 Although this test is reported to have good sensitivity and specificity for detecting oropharyngeal dysphagia (94 and 88%, respectively 41 ), it requires significant training and time to administer; so, it is unlikely to be the first choice for use during regular checkups with a primary care physician. Alternatively, the SSQ involves asking the patient a series of 19 questions, the majority of which are answered using a visual analog scale. 39 To use the scale, the patient places an "X" on a horizontal line at the point indicating the severity of the dysfunction in question. The sensitivity and specificity of this test have not been documented and the complexity of scoring this test makes it almost as impractical as the V-VST for quick administration and regular use in a medical office setting. The final screening protocol validated for use with community-dwelling older adults and their proxies is the EAT-10. 40 This ten-item questionnaire asks patients, or their caregivers, to rate statements detailing their experience with swallowing difficulties on a scale from 0 to 4, where 0 indicates no problem and 4 indicates a severe problem. The ratings provided for each statement can quickly be added together to produce a final score, where a score greater than 3 indicates that the individual is at high risk of dysphagia. The sensitivity and specificity of this test are also fairly good; 89 and 82%, respectively. 40, 41 This protocol is likely the most clinically feasible for use in a physician's office, as patients or their proxies can fill it out in the waiting room to save time during the visit.
Acknowledging that not all older adults will be seen in a physician's office, the 3-ounce water swallow test has excellent sensitivity (96%) for identifying patients safe for oral intake within a hospital setting. 42 It has been validated on patients with a wide variety of medical diagnoses, and can be quickly administered by a nursing assistant or nurse. The patient is provided with a cup filled with 3 ounces of water and is asked to drink all of the water without interruption. A patient is considered to be at high risk for dysphagia if they are unable to drink the entire 3 ounces, if they cough or choke up to 1 minute after completion, and/or present with a wet vocal quality post-swallow. A major benefit of this Figure 1 Flowchart depicting ideal patient flow when being screened, assessed, and treated for dysphagia. FEES, fiberoptic endoscopic evaluation of swallowing; OME, oral mechanism exam; VFSS, videofluoroscopic swallow study.
QUALITY CARE OF OLDER ADULTS/NAMASIVAYAM-MACDONALD, RIQUELME protocol is that it may be easier to administer to patients with mild to moderate cognitive impairments compared with the other screenings previously mentioned. Solely based on ease of administration, the EAT-10 and 3-ounce water swallow test may be the optimal protocols to integrate within a regular health check-up and/ or upon admission to a hospital. The development of clinical protocols incorporating swallowing screenings specifically for use with older adults remains to be seen.
Unfortunately, there also have not been any formal swallowing screening protocols validated for use in an LTC setting. Previous dysphagia research has used a modified version of the Screening Tool for Acute Neurological Dysphagia (also known as the STAND) 43 to screen residents in LTC for risk of dysphagia. 44 This modified protocol involves administration of three teaspoons of puree, two dry swallows, and a 3-ounce water swallow test. If any signs or symptoms of aspiration and/or dysphagia (i.e., wet voice, coughing, choking, loss of bolus from mouth, holding bolus in the mouth, delayed/ difficult/painful swallow) were identified at any point during the screening, the protocol was stopped, and the resident was deemed to be at risk of dysphagia. Given that the majority of LTC residents have a dementia diagnosis, 45 it may also be suitable to use the 3-ounce water swallow test 42 as a screening protocol in this setting, as it has been validated for use with patients with dementia.
CLINICAL SWALLOW EXAMINATION
Once those at risk for dysphagia have been identified through failure of the swallow screening, and those with presbyphagia have passed the screening, community-dwelling older adults and LTC residents alike should be referred to a SLP to undergo a swallowing evaluation, which often begins with a clinical swallow evaluation (CSE;
Step 2 in Fig. 1 ). The CSE is sometimes referred to as the bedside examination or the office examination. There are several protocols that can be used to complete a CSE, but the essential components include a chart review, patient/caregiver interview, cranial nerve exam, and swallow trials. [46] [47] [48] [49] Some practitioners also include a language/cognition and speech screening to their CSE protocol. More detailed information on the history and most accepted components can be found in a review article by Riquelme. 50 It is important to point out that the reason for a CSE is not just to identify aspiration risk, as it can also provide information on optimal posture, bolus sizes, and other mealtime factors that will ultimately influence swallowing. While SLPs in different facilities and settings use different methods for completing a CSE, we will highlight some of the main considerations when one is assessing older adults.
Background history. To begin, when conducting a chart review for an older adult, the clinician should pay particular attention to any notes on factors known to be independent predictors of aspiration or aspiration pneumonia, as studied by Langmore and colleagues. 51 The best predictors of aspiration pneumonia for one or more groups of subjects in the study were dependence for feeding, dependence for oral care, decayed teeth, tube feeding, more than one medical diagnosis, taking several medications, and smoking. Langmore et al did a followup study a few years later to consider the predictors of aspiration pneumonia in LTC residents. 52 The strongest to weakest predictors of aspiration pneumonia were use of suctioning, chronic obstructive pulmonary disease, congestive heart failure, presence of a feeding tube, inability to leave the bed due to illness or weakness, high case mix index (i.e., many resources are allocated to care for/treat the resident), delirium, weight loss, swallowing problems, urinary tract infections (UTIs), modified diet, dependence for eating, dependence in bed (i.e., for moving, turning, etc.), dependence for to move around in general, taking several medications, and increased age. Both of these seminal studies by Langmore et al indicate that dysphagia is an important risk factor for aspiration pneumonia, but generally not enough to cause aspiration pneumonia in the absence of the other risk factors. Considering these factors allows us to have a better understanding of how conservative or liberal we should be in our overall assessment and recommendations. For example, we can be more liberal with patients who only present with dysphagia and none of the other factors shown to be predictive of aspiration pneumonia, and more conservative when patients present with several factors in addition to dysphagia, as these patients will have the highest likelihood of developing aspiration pneumonia. If information on these risk factors is limited in the medical chart, they can be probed for during the patient/caregiver interview. It is also relevant to note many physicians may order "aspiration precautions" for patients Nutrition. Another factor to consider when completing CSEs with older adults is nutritional status. It is important to note that malnutrition includes those who are dehydrated, and has been negatively associated with physical function and quality of life, and positively associated with risk of institutionalization, hospitalization, and mortality. 54 Malnutrition reduces one's immune response 55 and can cause reductions in muscle strength and respiratory function. 56 It is also associated with fatigue and apathy, which in turn delay recovery. 57 Reports have indicated that 11 to 37% of acute care admissions of residents from LTC are avoidable, due to diagnoses such as dehydration and pneumonia. [58] [59] [60] The same two avoidable conditions have been identified as reasons for hospital admission for 13% of older adults. 61 Given that many acute care admissions (7% of LTC residents 60 and 11% of older adults 61 ) are due to dehydration, it is important that SLPs take note of nutritional status. Research has suggested that dysphagia increases the risk of malnutrition for both communitydwelling older adults and those residing in LTC. 44, 62 Given the co-occurrence of, and relationship between, these two conditions, it is critical that both be identified early to avoid hospitalizations and/or increases in hospital stay. If there are no notes in the medical chart on nutritional status, clinicians can probe patients and/or caregivers about recent, unintentional weight loss of 10% or more of body weight in the previous 6 months. 63 If unintentional weight loss is occurring, a referral to a dietitian is necessary, as is a thorough CSE to determine if swallowing difficulties are contributing. It is also important to note that recommended daily total fluid intake goals (3,700 mL and 2,700 mL for men and women, respectively) are not being met by the majority of older adults, regardless of place of residence. 64, 65 Inadequate fluid intake may lead to dehydration, and may be the result of dysphagia and/or unpalatable thickened liquids. Dehydration predisposes the person to infections, skin breakdown, hypotension, confusion, and even delirium. All of these may lead to reduced oral intake, which further compromises the person's overall health status. Dehydration may also cause xerostomia (dry mouth), which has been shown to be a contributor toward more rapid colonization of oral bacteria, increasing the risk for an aspiration pneumonia. 51 Multiple medications may also cause xerostomia and/or a reduction in appetite. 51 To promote hydration, we should strive to determine the thinnest possible, or least restrictive, liquid consistency that is both safe and efficient. Unfortunately, it is difficult for an SLP to screen for dehydration; so, if any concerns are cited, a referral to a dietitian and/or a discussion with the patient's physician is warranted.
Other related health factors. UTIs have also been associated with dehydration 66 and are common in LTC settings, accounting for 20 to 30% of infections as noted by the Division of Healthcare Quality Promotion of the Centers for Disease Control. 67 Risk factors for developing bacteriuria and UTI include age-related changes to the genitourinary tract, comorbid conditions resulting in neurogenic bladder, and instrumentation required to manage bladder voiding (e.g., catheters). 68 The need for better understanding and attention to older persons with UTIs by the SLP is often overlooked. The relevance for the SLP stems from overall patient alertness and its potential result in reduced oral (PO) intake. During an active UTI, the patient may need to be fed, which, as previously mentioned, also increases risk for aspirating. 51 A UTI may also contribute to delirium in older adults. 69 Delirium is often defined as acute, transient, usually reversible, fluctuating disturbance in attention, cognition, and consciousness level. 70 It may last for a few days or a few months. It is known that in older adults with dementia, delirium is less likely to be recognized. Predisposing factors to delirium include cognitive impairment, comorbidity, age, alcohol abuse, sensory impairment, malnutrition, depression, and frailty. 71 Precipitating factors for delirium include severe illness and infection, restraints, urinary catheter, psychoactive medications, an iatrogenic event, environmental changes, and sleep deprivation. This listing highlights the myriad of risk factors for developing delirium in older adults that may impact oral intake and swallowing status. Additionally, if the patient was already frail, this temporary shift in mental and physical status may well cross the line from presbyphagia to dysphagia and place them at a much greater risk for aspiration, malnutrition, and dehydration.
Interview. When conducting the patient/ caregiver interview to get a thorough case history, it might be helpful to take an ethnographic approach. This approach was first introduced by Westby and originally focused on interviewing parents of children from bilingual homes with possible communication disorders; however, the overall principles apply to the SLP's work and offer ideas on how to present questions in a more open-ended and nonjudgmental manner. 72 Taking an ethnographic approach includes listening to the behaviors and beliefs that the patient or caregiver reports through a systematic and guided dialogue. Ethnographic interviewing conveys empathy/ acceptance of the world as defined by the informant, allows the clinician to collect necessary information for generating appropriate support and clinical practice, helps equalize the power differential, provides a means for the professional to discover the culture of the family and their strengths and needs, provides a means for focusing on the perspective of the informant, helps reduce potential bias in assessment and intervention, and allows the clinician to collect data in a more ecologically valid framework. 72, 73 In preparation for the ethnographic interview, the clinician has a general set of questions at the outset, but the flow of questioning is molded by the scope and depth of information obtained as the interview unfolds. The clinician must also pay attention to how questions are worded, using open-ended rather than closed-ended questions, using presupposition questions effectively, asking one question at a time, and making use of preliminary statements, while maintaining control of the interview. An example of a question often presented during dysphagia treatment is, "Have you been eating the 4 ounces of puree snacks three times a day that I recommended?" versus a more ethnographically appropriate question: "Tell me what you've been eating by mouth over the last few days." It is anticipated the latter question will provide more relevant information for the clinician working with this older patient.
Another consideration during the patient interview is that patients are not always reliable self-reporters of swallowing impairments. A recent study conducted in LTC demonstrated that residents are largely unable to accurately self-report swallowing difficulties, and also have difficulty accurately reporting incidences of coughing and choking. 74 More specifically, when asking residents about the presence of swallowing impairments, regardless of level of cognitive function, those who cited difficulties generally were correct, but those who said they had no issues were not always correct in this self-report. These findings suggest that we must not rely on patient reports alone, but must pair these reports with more objective measures of swallowing. We must also educate our patients regarding the signs and symptoms of dysphagia so that they can better recognize a problem when it occurs.
Caregivers. In order for older adults to remain at home for as long as possible and reap the many benefits of doing so, they often require the support of both informal and formal caregivers. Caregivers may assist with basic activities of daily living, such as bathing, meal preparation, and sometimes even feeding. 75 Some research has suggested that caregivers spend so much time with their care recipients that they can reliably provide information on a care recipient's health status-sometimes more accurately than the care recipients themselves. 76 Despite the many benefits of older adults living at home, the caregivers often feel burdened by their many responsibilities and the added stress of taking care of a loved one. [77] [78] [79] [80] A recent systematic review indicated that when older, community-dwelling adults present with swallowing difficulties, caregivers share this burden. 81 More specifically, spouses of older adults with dysphagia tend to suffer from emotional burden, while adult, child caregivers of aging parents have cited feeling both emotional and physical burden. 82, 83 Clinically, this means that we must learn to identify caregivers who require extra supports and help them care for our patients, so that our patients can reside comfortably at home for as long as possible. In addition to the care recipient presenting with dysphagia, spousal caregivers are at particularly high risk to feel emotionally burdened if the care recipient also has a poor memory and argues with their spouse, and if the caregiver is female, has attained a relatively high level of education, has their own health issues, and needs to help the care recipient with personal care. 82 Similarly, child caregivers of aging parents with swallowing difficulties are most likely to feel emotionally burdened if the care recipient has osteoporosis, a history of falls and/ or argues with their child, and if the caregiver has achieved a relatively high level of education, helps the care recipient for several hours per day, and has disagreements with other family members in regard to their parent's care. 83 These child caregivers are also likely to suffer from physical burden when their parent has dysphagia, has had a heart attack and/or has been diagnosed with heart disease, and if the caregiver is a female with health issues, helps their parent with personal care, and disagrees with other family members in regard to their parent's care. 83 Once informal caregivers who are at high risk of feeling burdened are identified, we can provide basic education on the management of swallowing difficulties. This is central to relieving some burden, as few caregivers feel like they receive adequate support and education on how to best manage their care recipient's dysphagia. 84, 85 This may be due to the fact that as healthcare professionals we assume that spouses and children are more than capable of carrying out their caregiving duties 86 and do not ask about what additional information or resources they may require. Anecdotal clinical reports also suggest that we do not check-in with caregivers as we might with our patients, and research has suggested that the information we provide to caregivers is highly medicalized and generic. 87 Therefore, to allow our patients to live comfortably at home for as long as possible, we need to support their caregivers-emotionally and physically-as best as we can, including exploring concerns regarding the prognosis of the progressing, or temporary, dysphagia, and plans for maintaining good nutritional status. This may also mean we need to involve other members of the care team in educating and providing caregivers with appropriate resources when necessary.
INSTRUMENTAL EXAMINATIONS
After the CSE has been completed and dysphagia has been identified, the SLP needs to decide if an instrumental examination is warranted (Step 2a in Fig. 1 ). It is relevant to mention that the referring clinician should understand the purpose of the instrumental examination, and when to best refer the patient for one. A videofluoroscopic swallow study (VFSS) or a fiberoptic endoscopic evaluation of swallowing (FEES) exam might be performed when the results of the CSE are inconclusive or incomplete in terms of location and reason for dysphagia, and/or to identify any physiological impairments to form a comprehensive treatment plan. These instrumental examinations, however, capture a short period of time in comparison to the entire mealtime experience, and thus should be included as a portion of the decision-making process for the clinician. Like the CSE, there are several protocols that can be used to conduct these instrumental assessments. Ultimately, stimuli administered need to be chosen carefully to demonstrate the patient's abilities and impairments, as well as stress the swallowing system to help determine the patient's limits. When conducting these assessments with older adults, it is important to bear in mind the swallowing physiology and signs of dysphagia considered to be within the range of normal for older adults. For example, Penetration-Aspiration Scale (PAS) scores of 2, indicating airway invasion above the level of the vocal folds with subsequent successful ejection of the bolus, with thin liquids are not uncommon for adults over the age of 63 years. 12 PAS scores of 3, indicating airway invasion with material remaining above the level of the vocal folds, are also said to occur in 16.5% of healthy older adults' swallows. 12 Daggett et al 18 had similar findings: the frequency of penetration for thin liquid and semisolid boluses was 17.4% in healthy adults over the age of 50 years, compared with 6.8% in younger adults. We also know that significantly more penetration will occur with larger liquid boluses and is less common for solid boluses and boluses more viscous than water. 18 Penetration is more frequent of the first trial of a given consistency during videofluoroscopy. 12 These are all characteristics of presbyphagia, rather than dysphagia. Consequently, we should be weary of making diet changes based on findings of penetration alone or on one trial only. Other research has suggested that piecemeal deglutition, premature loss of liquid, and oral and pharyngeal residue are significantly more common in older adults compared with their younger counterparts. 88 Moreover, the oral preparatory phase of swallowing, 89 oral transit time, swallow reaction time, and pharyngeal transit time have also been found to be significantly longer in older adults. 88 It is important to note that there is no convincing evidence to suggest that these age-related changes in swallow function are due to reduced functional reserve. However, it is likely that the increased frequency of airway invasion that occurs in healthy adults is a consequence of presbyphagia-namely, longer swallow reaction times 28 and a more inferior larynx. 14 In addition to these characteristic changes associated with presbyphagia, SLPs must also consider the physiological factors that have been identified as related to aspiration risk. A systematic review by Steele and Cichero 90 identified several measures that are reported to demonstrate an association with increased risk of airway invasion. For instance, reduced maximum isometric pressures, reduced swallowing tongue pressures, and reduced tongue driving force were identified as factors associated with aspiration. Reduced anterior hyoid movement (as measured in normalized units) and longer bolus dwell time in the pharynx while the laryngeal vestibule was open were also associated with greater risk of airway invasion, whereas duration of laryngeal vestibule closure was not identified as being able to differentiate between aspirators and nonaspirators. Lastly, a respiratory rate of less than 25 breaths/minute, a low baseline oxygen saturation level (<94% SpO 2 ), and a respiratory pattern that differed from the typical exhale-swallow-exhale pattern were all associated with increased risk of aspiration. Therefore, if aspiration is observed in the presence of one or more of these factors, one might better understand the underlying mechanism for the swallowing impairment and select an intervention that addresses the factor(s) at play.
DYSPHAGIA MANAGEMENT
Once the diagnostic workup has been completed, it is time for the clinician to determine a diet texture that maximizes both swallow safety and efficiency, decide on any treatment approaches to be employed, as well as make any necessary referrals to other healthcare professionals ( Step 3a in Fig. 1 ). Appropriate rehabilitative and/or compensatory techniques (Step 3b of Fig. 1 ) need to be chosen based on the previously identified impairments, the patient's medical history, including his/her functional abilities, and the setting in which the patient is being seen. Dysphagia management in the acute hospital setting primarily focuses on compensatory techniques and regular monitoring for change in status. These compensatory techniques often include diet texture modifications, 91 changes in posture, changes in bolus size, and clearing swallows. In other settings, rehabilitation of the swallow is more common. This allows for the impaired physiology to be targeted within treatment sessions in hopes of a long-term change in swallowing ability. It is important to keep in mind that more frequent therapy sessions will result in better chances of regaining functional swallowing abilities, as well as fewer dysphagia-related medical complications (primarily aspiration pneumonia), less mortality, and reduced need for LTC. 92 While many swallowing exercises have been trialed on healthy older adults or in specific populations (e.g., stroke, Parkinson's disease, and head and neck cancer), fewer have been identified for use with the general community-dwelling older adult population and those residing in LTC. One such exercise program that has been trialed with older adults is tongue strengthening, an 8-week program has been shown to increase both isometric and swallowing pressures. 93 Tongue strength training has also been piloted in LTC; the researchers found that residents were able to participate and show improvements in tongue strength, 94 which may improve post-swallow vallecular residue with thin liquids. 95 Integrating effortful swallows into rehabilitation protocols with older adults has also been proven to be feasible and effective. Research has demonstrated that this type of swallow serves to increase maximum anterior hyoid excursion, laryngeal vestibule closure, and duration of upper esophageal sphincter opening. 96 There was also a trend of reduced oral residue when the effortful swallow was implemented. Expiratory muscle strength training is another method of rehabilitation that appears promising when used with older adults. A 4-week program significantly increased maximum expiratory pressure, reflecting an increased expiratory force generating capacity comparable with findings in healthy young adults. 97 Most recently, the head lift exercise (commonly referred to as the Shaker exercise) and the recline exercise were found to be equally effective in improving superior and anterior hyoid excursion in older adults, though the recline exercise required significantly less effort. 98 Despite a lack of strong evidence for the use of many other swallowing exercises and techniques with older adults, such as neuromuscular electrical stimulation, 99 SLPs should consider that there are rehabilitation strategies other than the ones previously mentioned that may be effective in changing swallow physiology when used with older adults, such as the Mendelsohn maneuver, 100 supraglottic swallow, 101 and the Masako (also known as the tongue hold swallow). 102 Ultimately, in addition to the available evidence, one should consider the patient's physiological impairment and, ideally, test the efficacy of a specific exercise via an instrumental exam.
An additional consideration when developing a treatment protocol for a patient is the use of biofeedback. While much of the research using biofeedback mechanisms has been conducted with the stroke population, there is fairly strong evidence to suggest that biofeedback can be used as an effective adjunct to swallow therapy with patients who present with pharyngeal dysphagia. [103] [104] [105] [106] Exercise science literature suggests that biofeedback is most useful when patients are learning new and/or unfamiliar tasks. 107 The most commonly used method of feedback discussed in the literature is surface electromyography (sEMG), which is a noninvasive and relatively inexpensive technique that allows both the clinician and patient to monitor muscle activity during task-specific exercises. For patients who have intact cognition, this allows for the provision of immediate auditory and/or visual feedback on the accuracy, degree of muscle contraction, and timing of the swallowing exercise, 108 which in turn can improve functional swallowing ability. 97 However, regardless of the use of equipment-based feedback, like sEMG, it is important to recognize that clinician belief and enthusiasm in a treatment will impact patient buy-in and may positively affect treatment outcomes. 109 Interestingly, given what is known about presbyphagia, there has been very little research conducted to elucidate the role of preventative/ prophylactic exercises in this population. One recent study by Balou and colleagues 110 found significant improvements in swallowing physiology after an 8-week comprehensive swallowing treatment protocol in a small group of healthy adults who had at least one swallow with a safety impairment (PAS score >2) or at least one swallow with an efficiency impairment (Modified Barium Swallow Impairment Profile 111 Component 16 Pharyngeal Residue score > 1). The description of the participants suggests that they presented with presbyphagia rather than dysphagia, indicating that perhaps the condition can be reversed. This is in line with the theory that presbyphagia and dysphagia lie on a continuum, and we slowly move through this continuum as we age. 20 Another study by Robbins and colleagues found that tongue pressure training in healthy older adults resulted in improvements in tongue strength and peak swallow pressures. 93 However, as alluded to previously, there is no strong evidence that improvements in tongue strength result in positive changes to swallowing function. As such, additional research is needed to confirm if we can indeed decrease the risk of QUALITY CARE OF OLDER ADULTS/NAMASIVAYAM-MACDONALD, RIQUELME dysphagia by reducing the consequences of presbyphagia.
Regardless of the subset of older adults being treated, when developing an individualized dysphagia management plan for older patients, many of the factors discussed in the swallowing assessment sections of this article should also be integrated into treatment. This includes understanding the patient's perception of the problem, providing caregiver education to reduce their feelings of burden, involving a dietitian if adequate nutrition is a concern, taking into consideration possible delirium, and, of course, being culturally sensitive. This approach also fits into the WHO International Classification of Functioning, Disability and Health framework 112 that addresses functioning and disability related to a health condition within the context of the individual's activities and participation in everyday life. Like the framework suggests, our goal is to optimize each patient's potential to participate in meaningful activities-like eating and drinkingwhile maximizing the outcomes that lead to functional improvements that are important to the patient. While integrating these many factors into a dysphagia management plan may seem daunting, leaning on the multidisciplinary team is crucial to providing optimal care without overwhelming one single clinician.
CONCLUSION
Given the growing aging population, it is very likely that the SLP working with adults will encounter an increased caseload of persons over the age of 65 years. Providing patient-centered dysphagia assessment, treatment, and management services to this population requires a different clinical skill-set-one that includes an integration of the latest findings in swallow pathophysiology into clinical practice, along with a thorough understanding of the multifaceted social, economic, and cultural factors that influence the person's overall health status. It should be expected that the SLP working with the growing aging population remains current with the latest findings in expected and unexpected changes in swallow physiology. Designing and integrating clinical protocols that differ for the aging population is the only way to move toward ensuring the delivery of services that are age appropriate, least-restrictive, and may serve to improve quality of life while helping contain healthcare costs. Much more research and multidisciplinary collaborations are needed to further understand the complexities and challenges of caring for the older adult, including the many potential comorbidities impacting care. The SLP should never underestimate the role we play in influencing quality of life and healthcare economics when providing good clinical care. This is essential as we strive to achieve clinically and culturally relevant outcomes in dysphagia care for older adults around the globe.
